Distribution of hypertrophied locus coeruleus projection to adult cerebellum after neonatal 6-hydroxydopamine.
Following treatment as neonates with a high subcutaneous dose of 6-hydroxydopamine (6-OHDA), the projections of the locus coeruleus were mapped in the brains of adult rats. This was done using the technique of unilateral lesions in the nucleus followed by simultaneous determinations of norepinephrine (NE) levels, dopamine-beta-hydroxylase (DBH) activity and synaptosomal [3H]NE uptake in various terminal areas. In particular the cerebellum was subdivided into 3 areas in order to assess any changes from normal in the distribution of the hypertrophied noradrenergic projections here. In vehicle-control rats the lesions resulted in an 80--85% loss of NE in the parietal cortex ipsilateral to the lesion and a 15--20% loss contralaterally. In the control cerebellum the locus coeruleus projection, based upon changes in all 3 markers, is distributed 2/3 ipsilaterally and 1/3 contralaterally with the same pattern present in all 3 subregions. The neonatal 6-OHDA treatment resulted in virtually complete loss of noradrenergic terminals in the cerebral cortex. Following neonatal 6-OHDA treatment cerebellar levels of NE, DBH and [3H]NE uptake increased by between 20--60%, with the smallest increases occurring in [3H]NE uptake. In these rats the locus coeruleus accounted for at least 75--80% of the cerebellar noradrenergic parameters. Unlike control rats however, the lesions in these rats produced only ipsilateral decreases in NE and DBH. On the other hand changes in [3H]NE uptake indicated a normal 2/3 ipsilateral, 1/3 contralateral pattern. It is suggested that two separable events occur in the noradrenergic projection to the cerebellum. The first is the regeneration of an increased number of nerve terminals, or sprouting, and the second is a build-up of synaptic vesicles, or collateral accumulation. The sprouting, judging from the [3H]NE uptake data, occurs with apparently normal distribution, but the accumulation of NE and DBH is confined predominantly to the ipsilaterally projecting axon terminals. This may be the consequence of collateral accumulation resulting from the degeneration of the largely ipsilateral coeruleocortical projection.